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INTRODUCTION
A MONG THE MOST NOTABLE recent developments in American medical education is the recognition that end-of-life (EOL) care deserves a place in the medical school curriculum. Between 1975 and 2000, course offerings in death and dying increased in U.S. medical schools (from 7% to 18% of school surveyed), and more schools offered courses teaching a multidisciplinary team approach (from 59% to 78%). 1 In 2000, palliative care was directly addressed in 87% of U.S. medical schools, and students had direct exposure to a hospice patient, 1 an intervention that can greatly enhance students' and spiritual awareness and enable them to care more effectively for people who are dying. 2 Nonetheless, an international survey of undergraduate medical education in palliative medicine revealed that as of 2000, rotations in undergraduate palliative medicine education were lacking in Canadian, U.S., and Western European medical schools, and that the majority of medical schools had only one faculty member in palliative medicine. 3 Furthermore, postgraduate specialty training programs in the United States suffer from a lack of comprehensive EOL training requirements across programs. 4 Although ethics and psychosocial care are frequently mandated, training in pain assessment and management as well as EOL communication and other more personal aspects of care were mandated in very few specialties. 4 It is thus not surprising that medical students and residents report feeling unprepared to provide many key components of good care for the dying. [5] [6] [7] This feeling of being unprepared is substantiated by the deficiencies documented in the patterns of care provided to dying patients by current practitioners. 6, [8] [9] [10] [11] [12] Consequently, many of those committed to improving EOL care have called for changes in both undergraduate and graduate medical education programs so that future practitioners will be better prepared to care for dying patients. 8, 13 This call has been answered by a wave of EOL care curricula aimed at undergraduate [14] [15] [16] and graduate 4, 17 medical students. To enhance the consistency across programs, the Association of American Medical Colleges (AAMC) developed curricular objectives in EOL care that focus on improving seven cognitive, affective, and behavioral dimensions relevant to providing comprehensive and compassionate care. 18 However, the evaluation component of such programs has been lacking in clarity and cohesiveness. Many evaluations that have been implemented have lacked a control group (i.e., a group of students who have not received an educational intervention). Additionally, the cognitive and behavioral evaluation approaches that have become standard for other aspects of medical education (e.g., competency-based testing via oral examination, direct observation, or sophisticated multiple-choice examinations; structured essays; or objective structured clinical examinations) are still in development. 19 Many published evaluation studies rely on student self-reported knowledge or confidence in delivering key components of good EOL care [20] [21] [22] or on faculty's global ratings of such proficiency. 23 Another hindrance to EOL curriculum evaluation relates to the quality and standards of measures of attitudinal constructs that are at least as important to delivering quality EOL care as their cognitive and behavioral counterparts, but may present more of a challenge to evaluate effectively. Attitudinal constructs have been assessed in a small number of EOL curriculum evaluation studies, and have focused on perceived value of 24 or comfort with 25 the course, or attitudes towards hospice, 26, 27 or the perspective of various stakeholders in the hospital community (e.g., learners, attending physicians, nursing staff) toward the curriculum. 28 These attitudinal constructs have usually been assessed by single questions, which are likely to be less reliable than multi-item scales, or focus group interviews, an approach that can be valuable for hypothesis generation but less so SCHWARTZ ET AL. 976 cerns about working with dying patients. We did not find an additive effect of taking both curricula.
Conclusions: We conclude that both measures were responsive to the relatively large effects this study would have been able to detect, and may be useful in future research to substantiate the effectiveness of EOL curricula in influencing attitudes and level of comfort with death and dying.
in demonstrating the impact of an educational intervention on broadly recognized and valued outcomes of EOL curriculum. One study used validated tools but was unable to document an effect on attitudinal change as a result of an EOL curriculum. 29 Attitudinal barriers to quality EOL care are substantial, 6,10 but there is a growing consensus that these barriers could be overcome with appropriate educational intervention. [30] [31] [32] There is a need for psychometrically sound tools that address and are responsive to changes in key aspects of the attitudinal barriers to and enablers of good EOL care. 19, 33 Responsiveness is a distinct characteristic of validation that requires longitudinal data comparing pre and postscores around an intervention presumed to have an impact on the constructs measured by the tools. The present work thus sought to ask three questions: (1) Are these two attitudinal measures responsive to changes induced by two undergraduate EOL curricula? (2) Do these two curricula have an additive effect (i.e., taking both yields a stronger attitudinal change than taking only one)? (3) Are there attitudinal and sociodemographic differences between students who took the year-long elective EOL course and those who did not? We used two measures that were specifically developed to assess attitudes and values that are intimately related to EOL care: concept of a good death and concerns about dying. Both tools were constructed using language that is understandable and acceptable to both lay people and medical professionals, and experienced and inexperienced palliative care providers. Thus, while initially validated for use in healthcare providers in training, they would be amenable for use in a variety of patient and other lay samples for whom assessing these attitudes would be helpful. The validation of both tools was done in a previous study by our group that included four cohorts (n ϭ 596): medical students, graduate students in biology, nursing students, and hospice nurses. The baseline data from the medical students included in the present study were part of the original validation study. 34, 35 This validation study demonstrated internal consistency, test-retest reliability, and construct validity, but did not address responsiveness. If the present study confirms the responsiveness of these measures to attitudinal changes caused by EOL curricula, then the tools may be useful in other institutions seeking standardized tools for evaluating such curricula.
METHODS

Subjects and procedure
Participants in this study were 100 first-year medical students (Class of 2004) and 98 third-year medical students (Class of 2002) at the University of Massachusetts Medical School. Class of 2004 students completed a brief questionnaire as part of a larger data collection effort implemented by the Office of Medical Education. These data were collected in the fall and spring of the participants' first year of medical school, corresponding to just before and just after the year-long elective course. The questionnaire was also administered to 98 third-year medical students (Class of 2002) before and after participating in the day-long Interclerkship on EOL care, during the spring of the students' third year.
Measures
Two measures were used in the present work. The Concept of a Good Death measure 34 consists of 17 descriptive statements of the various components that might be considered important to one's concept of a good death. The measure builds on Walden-Galuszko and coworkers' 36, 37 concepts of a "traditional" versus "modern" death, and includes dimensions that are increasingly recognized as important at the end of life, including spiritual peace, acceptance, closure with family and friends, pain, etc. The individual items were gleaned from discussions with clinicians as well as the published lay and professional literature. [36] [37] [38] [39] [40] [41] The item pool was reduced in further discussions with our own research team to eliminate redundant items. The measure assesses three domains (closure, personal control, clinical criteria). Items are rated on a 4-point Likert scale ranging from "not necessary" to "essential." In previous work done by our group, these scales demonstrated good item frequency distributions, acceptable internal consistency reliability (␣ ϭ 0.75, 0.83, 0.62, respectively), and moderately high stability over a 14-day retest period (ICC ϭ 0.66, 0.83, and 0.70). 34 Subscale scores are item means and range from 1 to 4. Based on prior work done by others, 37 we would expect that medical students would generally would value clinical criteria more over the course of training. Given the specific focus of the elective course, we expect that elective participants would value closure more.
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The Concerns about Dying (CD) instrument 35 consists of 10 descriptive statements intended to assess directly providers' comfort level in working with dying patients, as well as general concerns about death. The CD measures three distinct areas related to anxiety in dealing with death and/or dying patients: general concern about death, spirituality, and concerns about working with dying patients. The general subscale focuses on normal rather than pathological feelings and beliefs about death. The spirituality subscale addresses the importance of spiritual beliefs in thinking about death, and the belief in the continuance of the soul after death. The patient-related subscale assesses concerns about working with dying patients. CD items are statements followed by five response options: disagree completely, disagree somewhat, neutral, agree somewhat, and agree completely. Item scoring was done such that greater agreement reflected greater anxiety or concern about death or dying. Subscale scores were computed by taking the mean of the subscale's items, and range from 1 to 5. In the validation study, 35 test-retest reliability of these three scores was good (r ϭ 0.84, 0.89, 0.83, respectively), internal consistency was adequate (␣ ϭ 0.73, 0.76, 0.85, respectively), and correlations with related measures and between-group differences supported its construct and discriminant validity. Because the intent of the EOL curricula was to help students feel more comfortable and prepared to deal with dying patients, we would expect that students who participated in the elective would show significant decreases on the general and patient-related subscales, but no change on the spirituality subscale since medical education does not address spirituality.
Participants also provided demographic and educational information, such as age, intended specialty, and ethnicity. Appendix A contains copies of both measures.
The educational intervention
At the University of Massachusetts Medical School, two educational curricula for teaching EOL care have been developed. The first is an elective course known as Caring for the Seriously Ill (referred to as elective henceforth). The second method for teaching EOL care is an "interclerkship course," a 1-day experience given to thirdyear medical students between two of their clerk-ships (i.e., approximately two thirds of the way through the third year).
The Caring for the Seriously Ill Elective Course. The objectives of this course are (1) to familiarize students with the principles of EOL care; (2) to increase the comfort level of students in approaching incurably ill and terminal patients; (3) to stimulate students to explore their own attitudes about death. The Elective course is taught in seven evening sessions between the months of November and April. Approximately 50 first-and second-year students are enrolled on a first-come, first-served basis. The course is now in its eighth year.
The course has three components. Each session begins with an interactive 1-hour whole-group exercise that may be in the format of a lecture, panel discussion, or interview. The presenters are faculty, patients, patients' family members, or health care professionals. The topics of these presentations are, in order, The Dying Experience, Breaking Bad News, Spirituality in End-of-Life Care, Childhood Death and Dying, Advance Directives, Hospice and Palliative Care Medicine, and Bereavement.
Immediately after each large-group exercise, students and faculty break into small discussion groups that meet for the next hour. Each group comprises 6 to 8 students and two preceptors, of whom one is a physician, and the other a nonphysician professional. Typically, groups reflect on the material that has just been presented in the whole-group session. The content of these discussions tends to be more personal.
The third component of the elective is a series of encounters that students have with seriously or terminally ill patients. The patients are recruited from physician practices and the hospice program affiliated with the UMass Memorial Health Care system. Typical diagnoses include neoplastic diseases, end-stage emphysema, congestive heart failure, and neurodegenerative diseases. Each patient is assigned to a student or pair of students, who meet with the patient periodically for the duration of the course, at the patient's convenience. The meetings may take place in the patient's home, in a clinic space, or in hospice. It is not unusual for a patient to die prior to the end of the course. These encounters provide the substance for much of the small-group discussion. At the end of the course, students are required to write a short paper reflecting on their experiences with their assigned patient or some other aspect of death and dying covered in the course.
The interclerkship. The goals of the single-day Interclerkship are similar to those of the elective course, although it is more clinical and practical in focus. The morning is devoted to whole-group events: an interview with a terminally ill patient; an interactive case discussion encompassing many aspects of EOL care; and a skill demonstration of how to break bad news to patients. During the afternoon, five 1-hour workshops are offered. Each student attends two workshops. A mandatory workshop addresses symptom management in terminally ill patients. Students may choose their second workshop from among the other four, the topics of which include Limitation of Treatment ("Comfort Measures Only" and "Do Not Resuscitate" orders), Spirituality in EOL Care, Practical Aspects (What to do when a Patient Dies); and Childhood EOL Care.
Statistical analysis
T tests and Fisher's exact tests (for continuous and categorical variables, respectively) were used to compare students who opted to take the Elective with those who did not in the class of 2004. Mean scores of Concept of a Good Death and Concerns about Dying domains and the changes over time were calculated for each group. Change scores were calculated as follow-up minus baseline, and two-group t tests were used to compare means between students who took the elective and those that did not. In addition, linear regression analyses were estimated in which Concept of a Good Death and Concerns about Dying change scores were predicted by participant characteristics (e.g., baseline subscale score, age, gender, and ethnicity).
For the Class of 2002, Concept of a Good Death and Concerns about Dying change scores (preinterclerkship and postinterclerkship) were calculated, and a one-sample t test was used to test whether the mean changes were significantly different from zero. The effect on change scores of taking the Elective course after the Interclerkship was tested by: (1) using a t test to compare group mean change scores; (2) using linear regression analysis to evaluate the effect of taking the Elective course on change scores after adjusting for pre-Interclerkship scores as well as possible confounders. In this model, change score was the dependent variable, and Elective (yes/no) and baseline score, age, gender and ethnicity were the independent variables. The association of the change score and baseline score was the same in each group, and results are consistent with a repeated-measures analysis of variance (ANOVA) analytic approach. Effect sizes were computed based on the adjusted difference in change divided by the pooled standard deviation of change in score.
RESULTS
Subjects
The sample comprised 198 students with a mean age of 28. Table 1 presents baseline characteristics of the samples as well as t statistics and p value comparing the two groups' scores at baseline to determine if there were any differences between the samples prior to the educational intervention that might have confounded our results. There were none, as indicated by the nonsignificant p values. Students were predominantly Caucasian, with approximately equal numbers of males and females. A diverse range of specialty intentions were listed, with the modal category being "undecided" for students who did not take the elective, and "pediatric medicine" for those who did take the Elective course. There were, however, no statistical differences in baseline sociodemographic or attitudinal characteristics between students who opted to take the elective and those who did not ( Table 1) .
Impact of elective
Thirty-six students from the Class of 2004 chose to take the elective, of whom 31 provided complete data for analysis. Of the 64 not taking the course, 62 provided complete data for analysis. Students who took the elective had similar preelective scores to those that did not, suggesting that there was no selection bias contaminating our findings (Table 1) . Elective participants reported less concern about working with dying patients at the end of the course (2.84 versus 3.18, adjusted change score Ϫ0.45 [Ϫ0.72, Ϫ0.18], p Ͻ 0.001), and there was a trend suggesting a decrease in general concern, compared to nonelective students at posttest after adjusting for baseline scores and demo-DETECTING ATTITUDINAL CHANGE graphic characteristics (3.40 versus 3.51, adjusted change score Ϫ0.17 [Ϫ0. 35, 0 .02], p Ͻ 0.10). The course also appeared to influence elective participants' concept of a good death, leading to an increased valuation of clinical criteria (2.06 versus 1.89, adjusted change score 0.16 [0.01, 0.31], p Ͻ 0.05) and a trend suggesting that they valued closure more (3.01 versus 2.82, adjusted change score 0.15 [Ϫ0.03, 0.33], p Ͻ 0.10). a These findings were generally consistent with our hypotheses, but the p values were not as significant as hypothesized, particularly if one were to adjust for multiple com-SCHWARTZ ET AL. 980 a We chose to present t tests followed by regression analysis of the adjusted change score because we felt that it was a logical approach that would be familiar and comfortable with the clinical audience anticipated for this journal. Alternatively, we could have presented a repeated-measures ANOVA with interaction terms to examine differences between those medical students who did the elective vs. those who did not, adjusting for demographic differences. We have implemented both analytic approaches and found they yield the same conclusions.
parisons. 42 This conservative approach would only consider p values of less than 0.008 to be statistically significant. Effect sizes of change scores revealed moderate effects for changes in concerns about dying, closure, and clinical criteria, and large effects for changes in patientrelated concerns (Fig. 1) . Changes in spiritual concerns and personal control were not clinically important ( Table 2) .
There was a significant interaction (p ϭ 0.002) of taking the elective course with prescores for patient-related concerns about death, after adjusting for baseline values. The course had a larger impact on those with higher precourse Concerns about Dying scores. Figure 2 illustrates this relationship, showing the steeper slope for the elective group versus the nonelective group when comparing change in score to precourse scores.
Impact of interclerkship
Of the 98 students, 10 had missing Concept of a Good Death and Concerns about Dying scores for either the pre-or postmeasure. The 1-day interclerkship appeared to have an impact on students' valuation of personal control aspects of death (mean change ϭ 0.21, SD ϭ 0.50, t ϭ 3.84, p Ͻ 0.0002), and there was a trend suggesting that students' patient-related concerns about death also decreased over the course of the day (mean change ϭ Ϫ0.15, SD ϭ 0.68, t ϭ Ϫ1.96, p ϭ 0.054). There were no statistically significant changes in spiritual beliefs or general concerns about death, or in the valuation of closure or clinical EOL care. We also looked for a possible additive effect by examining the interaction of the Interclerkship with taking the elective by comparing change in subscale scores between the 37 students who took the elective and the 51 who did not for whom we had complete data. Mean changes in scores were similar for the elective participants and the nonelective participants with regard to Concerns about Dying and Concept of a Good Death (p values Ͼ 0.3 for all comparisons, data not shown).
DISCUSSION
We found that both measures were responsive to attitudinal changes among students in the elec-
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FIG. 1. Bar graph depicting the elective course's impact on Class of 2004 students' concerns about dying and concept of a good death. Students who participated in the elective reported less concern about working with dying patients at the end of the course (p Ͻ 0.001) and there was a trend suggesting a decrease in general concern (p Ͻ 0.10), compared to nonelective students at posttest and after adjusting for baseline scores. The course also appeared to influence participants' concept of a good death, leading to an increased valuation of clinical criteria (p Ͻ 0.05) and a trend suggesting that they valued closure more (p Ͻ 0.10).
tive and the interclerkship. Even after adjusting for multiple comparisons, we found that students who participated in the elective reported less concern about working with dying patients, and there were trends suggested less general concern about dying, increased valuation of closure, and increased valuation of clinical criteria. The course had a larger impact on those with higher precourse concern scores, and showed clinically significant effects on changes in concerns about dying, closure, clinical criteria, and patient-related concerns. The Interclerkship appeared to lead to an increased valuation of personal control aspects of death and there was a trend suggesting a reduction in students' concerns about working with dying patients. We did not find an additive effect of taking both the elective and the interclerkship.
Our results substantiate the effectiveness of both a year-long elective and a 1-day interclerkship in influencing students' attitudes and beliefs about death and dying, and in increasing their reported level of comfort in working with seriously ill patients. We believe that the implications of our findings for EOL curriculum in other schools are that either a year-long elective or a brief 1day Inter-clerkship can be effective in altering students' level of concern about working with dying patients, but appear to lead to distinct concepts of a good death. The longer curriculum seems to affect the value student placed on more psychosocial and existential concerns (i.e., closure), whereas the shorter curriculum appeared SCHWARTZ ET AL. 982 to affect the importance of patients' control over bodily function. These different priorities may reflect perceived emphases of the overall curriculum, or may reflect the impact of the personal contact and experience the students had with their dying patient partner in the year-long elective. Future research might utilize these tools to explore in greater detail how variations in EOL curriculum across medical schools are associated with different patterns of value changes regarding concept of a good death, or changes in levels of general, spiritual, or patient-related concerns about dying. Our results suggest that use of these nonparticipants for comparison is valid (i.e., there were no systematic biases between students who opted to participate in the elective compared to those who did not), and provides useful information about the impact of the elective over time. The limitations of the present work should, however, be noted. First, the impact of the two curricula was compared in one group of students, not in successive cohorts. It is possible that an additive effect of the two curricula would be more detectable with several cohorts followed over time. Second, the sample sizes of the elective cohorts was relatively small, allowing one to detect rela-tively large differences and not the more subtle differences that may have a substantial cumulative effect over the many years of training. Third, the temporal proximity to the Interclerkship of pretesting and posttesting may have overpowered our ability to demonstrate that students who took the elective responded any differently to the Interclerkship. Finally, our study did not address the impact of these curricula on subsequent postgraduate choices (e.g., residency program selections) or on differences in attitude within residency programs among people given such training, as compared to those who were not. In short, there are a number of questions that the present study was not designed to address but that are highly relevant for understanding the impact of an undergraduate EOL curriculum on medical providers.
Dealing with dying patients is generally considered to be one of the greatest challenges that clinicians face. The educational interventions described herein were aimed at mitigating the barriers to effective EOL care by forcing students to explore their own feelings about death and to understand the skills necessary for treating the dying. While some may feel it ill-advised to confront fledgling medical students with such a difficult DETECTING ATTITUDINAL CHANGE 983
FIG. 2.
The course had a larger impact in reducing patient-related concerns on those with higher precourse concern scores. There was a steeper slope for the elective group versus the nonelective group comparing change in score to precourse scores (p ϭ 0.002). agenda, 6, 9 the present work demonstrates that such interventions can engender positive effects. It is our hope that by validating these tools and demonstrating their responsiveness to attitudinal change, other EOL investigators will utilize them in deeper explorations of EOL curriculum at both the undergraduate and graduate levels.
